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Leading Indicators & Benchmark
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Clinical Studies

1.

26

Advanced/metastatic, non-small cell lung cancer (NSCLC)
11. First-line, advanced/metastatic NSCLC, EGFR-mutation
111.  Exon 19 or 21 deletion: Mariposa
11.2. Exon 20 insertion: Papillon

1.2. First-line, locally-advanced/metastatic squamous or non-squamous NSCLC,

PD-L1(TPS 2 50%): ARC-10
1.3. Second-line, advanced/metastatic NSCLC: TS-ONE (TSCO trial)
Locoregional hepatocellular carcinoma
21 TACE with systemic therapy in locoregional disease: EMERALD-1
2.2 Adjuvant systemic therapy after curative resection or ablation: EMERALD-2
Advanced GEJ/gastric cancer; claudin (CLDN) 18.2-positive, HER2-negative:
GLOW STUDY
Head and neck squamous cell carcinoma (HNSCC)
41 HNSCC with HRAS mutations: KOTIP
4.2 First-line, recurrent/metastatic PD-L1-positive: BO42533
Breast cancer
51 Adjuvant triple-negative (ER, PR, HER2-negative): WO39391
5.2 Locally-advanced/metastatic breast cancer
5.21 First-line, locally-advanced/metastatic breast cancer with PIK3CA
mutation, ER-positive and HER2—negative: INAVO
5.2.2 First-line, locally-advanced unresectable/metastatic triple-negative
breast cancer: CAPItello-290

5.2.3 First-line, ER-positive/HER2-negative (postmenopausal): Palbociclib
(TSCO trial)
5.2.4 First-line, locally-advanced/metastatic breast cancer (ER-positive,
HER2-negative): BO41843
5.3 Second- or third-line therapy, ER-positive, HER2-negative: W0O42312

. Biliary tract cancer

6.1 First-line, advanced/metastatic or inoperable cholangiocarcinoma with FGFR2

gene fusions/translocations: PROOF
6.2 First-line, locally-advanced/metastatic/recurrent unresectable intrahepatic
cholangiocarcinoma, FGFR2-positive: TAS-120

. Esophageal cancer

71 Unresectable locally-advanced esophageal squamous cell carcinoma
711 Unresectable, following definitive concurrent chemoradiotherapy:
SkyscraperO7
712 First-line, unresectable locally-advanced: SkyscraperO8
7.2. Advanced/metastatic esophageal squamous cell carcinoma: TaLios

. Solid tumor

81 Unresectable/metastatic neoplasms: CP-MGDO013-01
8.2 Locally-advanced/unresectable/metastatic, HER2- or HER3-positive solid
tumor: DESTINY PanTumorO2

. Locally-advanced/metastatic osteosarcoma: ESMMO
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1. Advanced/metastatic, non-small cell lung cancer (NSCLC) 1.1.2  Exon 20 insertion: Papillon
1.1 First-line, advanced/metastatic NSCLC, EGFR-mutation °?71@Z'ﬂj‘\?f?’)j‘(Eng): A randomized, open-label phase 3 study of combination amivantamab and

1.1.1 Exon 19 or 21 deletion: Mariposa carboplatin-pemetrexed therapy, compared with carboplatin-pemetrexed, in patients with EGFR exon

70lAsanIs (Eng): A Phase 3, randomized study of amivantamab and lazertinib combination 20ins-mutated locally-advanced or metastatic NSCLC

= = Ao a I~ o ! a
. . - . , , . Talpran17(1ne): nsAnEAdaszasd 3 WULANITANENI TN HI T8N GATNANTTMINNE N NI IUN T HL
therapy versus osimertinib versus lazertinib as first-line treatment in patients with EGFR-mutated (ingl) ; ¥

AugnaflunarfuLazendmsniga weuduaiaflunanfutazandmsnaalugiaelsanziialenatia

locally-advanced or metastatic NSCLC o 4o . i . . o R .
134L@m:ﬂ:fqnmuLfa‘wqmmmzﬂm‘wm'a‘m’mwumiﬂmawuquuuLmsnmmﬂmu 20 2aEupAlaNang

G0lA79n17 (1ng): nsAnEddszsh 3 WUUAN 2898gRTHANTTUI e e LuNILNLAUEN N

oL e 4 L . Y Status: indatlniugilednianiasenis
angasiiiy euiveledwmasiiy Waudveiawaefidudmiunisinusaiduusnlugiloe
TsanziiatanttinmadldidnsvazqgnaiuanizisescazindnszansNRnnaeiugaesEuaaanans
(EGFR)

Status: Upfugilraudnlunousunnan 2564

Total screened Randomized subjects (%) Screening failure (%) Total screened Randomized subjects (%) Screening failure (%)

10 8 4(50.00) 4(50.00) 1 0 0(0.00) 0(0.00)
g1l Recruitment rate Uszanil 2564 TAsan1s Mariposa g1l Recruitment rate Uszanil 2564 TAsan1s PAPILLON
—o—Target =4=Target
. PAPILLON :

== Actual (cumulative

Marlposa =f=Actual (cumulative) 2 ( )
12 "
L od
£ @
o 10 ¢ ¢ ¢ ¢ ¢ ¢ 4 4 & r—— a
o s
- (7]
n 8 -
:

R £ 1 @ 2 o % S o ©

£ o
o) ©
o) c
c 4 ././- = = c
e —
— o
5 2 S
(o) =

Z 0 . 3 . 2 . F L L 1 1 1 1 y 0 . 1 . 1 . 1 . 1 . 1 . 1 . ]

A Ay A A A A A A A Ay Jun-21 Jul-21  Aug-21  Sep-21  Oct-21 Nov-21 Dec-21
‘l " Cd « v 4 - L QO c o 3
F & @& & Y PSS F Recruitment time
Recruitment time

NN www.clinicaltrial.gov

NN www.clinicaltrial.gov
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1.2 First-line, locally-advanced/metastatic squamous or non-squamous NSCLC, PD-L1 (TPS = 50%)
:ARC-10

%’@fﬂj\iﬂﬁ? (Eng): A phase 3 study to evaluate zimberelimab (AB122) monotherapy compared
to standard chemotherapy or zimberelimab combined with AB154 in front-line, PD-L1-positive,
locally-advanced or metastatic NSCLC

Falaranas (1981): nsRneddaszasd 3 ilatsvifiugnduiiauuy (AB122) Welfifasainifgn
LLI??HULﬁﬂuﬁ’ummﬁﬂﬁﬁmﬁlﬂumﬁ”ﬂmmmﬁm vdeenduiauuiielisaniuan AB154 flunisinm
sduusnlulsauzfelenaiaildlsmadawadnluszazqnanuanzivialussazuninszaneifing -ueat
Wuwan

Status: fndutlaiuilaadnsaniasanis

Total screened Randomized subjects (%) Screening failure (%)

1.3 Second-line, advanced/metastatic NSCLC: TS-ONE (TSCO trial)
fnlAsinig (Eng): Efficacy and safety of TS-ONE as a second-line chemotherapy for advanced

NSCLC : a multicenter, retrospective study

Status: nnatlaFugaadtsaniaganig

Total screened Randomized subjects (%) Screening failure (%)

6 7 1(14.29) 6 (85.71)

#51 Recruitment rate 152411l 2564 TAsen1s ARC-10

—o—Target
ARC-10 == Actual (cumulative)
n 7
1]
2,
o 6 s - O < %
=
"
= 5
()
A
£ 4
S
e 3
o
= 2
0 ./.
0 o : = : - ' '

Aug-21 Sep-21 Oct-21 Nov-21 Dec-21
Recruitment time

AN www.clinicaltrial.gov
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300 o) 0(0.00) 0(0.00)

UN"BIWR): Target* A AuINeANalAsTINislasenIsaInynaniuilszunn 300 g

Total screened* Aa a1@nasiAsiAANIadliaFuaN NN AZI AN UATUN T

@71l Recruitment rate Usz4n1l 2564 TAs9n1s TS-ONE

TS-ONE —=9—Target
50 =f=Actual (cumulative)

B
8

w
8
¢
4

No. of randomized subjects

200
100
0 L . £ ]
Nov-21 Dec-21
Recruitment time

NN www.clinicaltrial.gov
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2. Locoregional hepatocellular carcinoma

2.1 TACE with systemic therapy in locoregional disease: EMERALD-1

%’I@fﬂidﬂﬁi (Eng): A phase Ill, randomized, double-blind, placebo-controlled, multicenter study
of transarterial chemoembolization (TACE) in combination with either durvalumab monotherapy or
durvalumab plus bevacizumab therapy in patients with locoregional hepatocellular carcinoma

%Iﬂfm\?mﬁ‘ (Ingn): ANIRNENIzELT 3 TaeRBn9gu LLUUﬂﬂﬂm%\?@ﬂ\‘]ﬂﬂﬂLL@vﬂQUﬂNé/QEIEI’]M@@ﬂ e
mmuumiaﬂ Imﬂﬂ'\'ﬂﬁﬂﬁLﬂN‘JJ’]‘]JﬂN’]uVINZWEI’&’]uM@ﬂﬂL@ﬂm (m@snﬂ) muﬂ‘umﬂummemmmmumme
Mﬁ"ﬂﬁ"lmﬂuiﬁﬂ’]mmﬁ’]mmuLLZ\JVEI’]‘LI’JWGHGHLLNUeLuNﬂQEIT?ﬂN L?\mmummmmﬂummm

Status: UaFugiaaudaluhannsngian 2564

Total screened Randomized subjects (%) Screening failure (%)

10 7 3(42.85) 4 (5415)

@51 Recruitment rate 152411l 2564 TAs9n15 EMERALD-1

=4-=Target
” EMERALD-1 == Actual (cumulative)

10 4 & & ¥ > < 4

No. of randomized subjects
(=)]

Jan-21  Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21
Recruitment time

NN www.clinicaltrial.gov

32

2.2 Adjuvant systemic therapy after curative resection or ablation: EMERALD-2

%’@Zﬁ)iﬂﬂﬁi (Eng): A phase Ill, randomized, double-blind, placebo-controlled, multi-center study
of durvalumab monotherapy or in combination with bevacizumab as adjuvant therapy in patients with
hepatocellular carcinoma who are at high risk of recurrence after curative hepatic resection or ablation

%"@fm\?mi (ZWE/)' miﬁnmiwﬂyﬁmmmmﬁu ﬂnﬂmﬁqmmﬂm mmuﬁqmmm@n waz luuanegnnu
°1I@\1EI’1Lﬁﬂﬁ"ﬂ@LLNULN@TMLWEN“]]LL@L@EIQ M?@IM?QNT]‘J.IEI’]‘LI”J’]WI]LLNU ImﬂiMLﬂuﬂﬁ??ﬂEﬁLZQ‘J‘NI‘L!N‘JJQET‘J‘?]N N[
vmmmmemm@miﬂ@umLﬂumummnimumﬁﬂmmnmmmimmmm@mimmﬂLﬁnmm LNWJE'Dﬁ
AUATU

Status: mautladugilaadnsniasanis

Total screened Randomized subjects (%) Screening failure (%)

10 6 6 (100.00) 0(0.00)

@71l Recruitment rate Uszanil 2564 TAsan1s EMERALD-2

—o—Target

EMERALD2 == Actual (cumulative)

10 —o g ¢ g g g ¢ ¢ ¢ ¢ ¢ >—

6 i

No. of randomized subjects

G A N SN L '»"' L A A
\'bo <‘0 é'b Q.Q é@* \\)o \0\ v,\)q" oé' QOQ Q@
Recruitment time

NN www.clinicaltrial.gov
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3. Advanced GEJ/gastric cancer; claudin (CLDN) 18.2-positive, HER2-negative: GLOW
STUDY

%@Zﬂ?dﬂ’)? (Eng): A phase 3, global, multi-center, double-blind, randomized, efficacy study
of zolbetuximab (IMAB362) plus CAPOX compared with placebo plus CAPOX as first-line treatment
of subjects with claudin (CLDN)18.2-positive, HER2-negative, locally-advanced unresectable

or metastatic gastric or gastroesophageal junction (GEJ) adenocarcinoma

anlmranas (Ine): TAan1s3daszasi 3 Safiunaialan Tuvanagusd wuulnTlanisinmasa 2 dae
Tingu Lﬁl@'ﬁm:mﬂi:ﬁm%mmmmﬂﬁmimﬁmﬁLLm_l (launu362) saufuenuannea aufunsliaaen
soufuauannen Welddunisinmadunsnluenaiadasiifulsauzifanssmizemsiterdnnsesde
TTUININABABIUNTLAZNTLINZEUNT THABLALIUANSE TN a:ﬂ:@ﬂmuL@Wﬁﬁiﬁiﬂmmmthﬁmié’u?m:m
UNINITane RilNaATIaAReRY 18.2 [Thitan WATHANTIALERTY uay

Status: fnaudlafudaadnuinganig

Total screened Randomized subjects (%) Screening failure (%)

4. Head and neck squamous cell carcinoma (HNSCC)
4.1 HNSCC with HRAS mutations: KOTIP

%é[ﬂ?x?ﬂ’)? (Eng): The AIM-HN and SEQ-HN study: a 2 cohort, non-comparative, pivotal study evalu-
ating the efficacy of tipifarnib in patients with head and neck squamous cell carcinoma (HNSCC) with HRAS
mutations (AIM-HN) and the impact of HRAS mutations on response to first line systemic therapies for
HNSCC (SEQ-HN)

Falazanaz (Ing): nsAnEAdeieseauinzidouandaanguAneide 2 ngu wuvldinBeuiey
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Status: nnaudlafugthadnianiasanig

UNIEIYB):
Cohort 1 Aa Hilaeninisnanaiugues HRAS (AIM-HN) dgilaeidnsanudadnuan 1 98 (Target 3 912)

Cohort 2 Aa filaedlaiiinnananeiugaes HRAS (SEQ-HN) Hftaadndaumsuudndauau 9 918 (Target 9 912))

Total screened Randomized subjects (%) Screening failure (%)

10 45 9 (20.00) 36 (80.00)
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12 134 10 (7.47) 124 (92.53)
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4.2 First-line, recurrent/metastatic PD-L1-positive: BO42533

dI

781A79N17 (Eng): A phase II, randomized, double-blind study of atezolizumab plus tiragolumab
and atezolizumab plus placebo as first-line treatment in patients with recurrent/metastatic PD-L1
positive squamous cell carcinoma of the head and neck
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Status: fndutlaiufilaadnsaniasanis

Total screened Randomized subjects (%) Screening failure (%)

5 5 3(60.00) 2 (40.00)
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5. Breast cancer
5.1 Adjuvant triple-negative (ER, PR, HER2-negative): W0O39391

%@Zﬂﬂ\?ﬂ’?i (Eng): A phase Ill, multicenter, randomized, open-label study comparing atezoli-
zumab (anti-PD-L1 antibody) in combination with adjuvant anthracycline /taxane-based che-

motherapy versus chemotherapy alone in patients with operable triple-negative breast cancer
d’ = a o d ] a dl o a e o 1 J
70lA79nIg (ZWE/): NN7ANMIARETTEZN 3 wuuds LA Tesn mmumﬂu@umwmwum WD

a

= = 4 a a a v = a o ' o A o o 1 a 1
Wiauwmaunislianay I"I]@GQLLNU (LBUFAUBARIUNA-LDAIU) ﬁ")llﬂ‘]_lf;l’]Lﬂll‘i_l’]']_lﬁ]ﬂ@]NLLﬂuVIi‘Wisﬂﬂ@u/ﬂ@‘N

o =

winwauiunslinadtindamesedeaesludiloslsanziFasunaiiansddamwninn farunsonsals
Status: nnaudlafugtaadnianiasanig

VNIELE): Annaiinanuaugiaaann 10 91e 1 20 91e Tuheuunaan 2564

Total screened Randomized subjects (%) Screening failure (%)

20 19 18 (94.73) 1(5.27)
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5.2 Locally-advanced or metastatic breast cancer
5.2.1 First-line, locally-advanced/metastatic breast cancer with PIK3CA mutation,
ER-positive and HER2-negative: INAVO
Falpsanis (Eng): A phase lll, randomized, double-blind, placebo-controlled study evaluating
the efficacy and safety of GDC-0077 plus palbociclib and fulvestrant versus placebo plus
palbociclib and fulvestrant in patients with PIK3CA-mutant, hormone receptor-positive,
HER2-negative locally-advanced or metastatic breast cancer
dl’ =S a o dl 1 a % Aﬂl a
T0lATNNIg (ZVIE/).‘ NI1TANIIIAETELRIEN 3 LL‘].I‘LI@}I Untpananig ﬂﬂU@ﬁJﬂQﬁlﬂ’]ﬂ@’ﬂﬂLW@ﬂﬁ‘tLNu
1s@ninanarAinulaansaaadn1s5neIsa8e1aRE-0077 (GDC-0077) fandusinialudaay
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A o o | = < '8 S|
LLZ\]%NﬁlQ?Uﬁ@ﬂNuLﬂuU’mLLZ\]%E‘HN%LNLEl’ﬂﬁ‘VluLﬂu@‘]_l
Status: nMnaasugtlaedndaniasanig

1iae978): Anadinaangiaaann 6 918 18lu 15 918 TukaungARnIe 2564

Total screened Randomized subjects (%) Screening failure (%)

5.2.2 First-line, locally-advanced unresectable/metastatic triple-negative breast
cancer: CAPItello-290

%@fﬂﬁ‘dﬂﬁ (Eng): A phase Il double-blind randomised study assessing the efficacy and safety
of capivasertib + paclitaxel versus placebo + paclitaxel as first-line treatment for patients with
histologically confirmed, locally-advanced (inoperable) or metastatic triple-negative
breast cancer (TNBC)

Folaranis (Ins): nsANENTTELR 3 LLuuﬂﬂﬂmmﬁﬂm%qmaﬂ’m‘fmﬂf“ﬁmm:m atlsviiu
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Status: Tpfufilraudalunousuanan 2564

Total screened Randomized subjects (%) Screening failure (%)

15 15 7 (46.67) 8(53.33)
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10 9 6 (66.67) 3(33.33)

#71 Recruitment rate 152411l 2564 TAs9mMs CAPITello-290
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5.2.3 First-line, ER-positive/HER2-negative (postmenopausal): Palbociclib
(TSCO trial)
?f/@fm\?mﬁ‘ (Eng): Clinical outcomes of palbociclib plus letrozole compared to letrozole alone
in Thai hormonal receptor-positive advanced breast cancer
Folasanis (Ing): nagwin1apdannuagsnialudadausantuaaninglas wWiauaudusn
aninslaaiinenatinanenlunisinmuzdasiunszazqgnanalugilaene
Status: TpFugilaudaluneununiwug 2564

Total screened Randomized subjects (%) Screening failure (%)

5.2.4 First-line, locally-advanced/metastatic breast cancer (ER-positive, HER2-negative)
:BO41843

%’I@fﬂj\mw (Eng): A phase Ill randomized, double-blind, placebo-controlled, multicenter
study evaluating the efficacy and safety of GDC-9545 combined with palbociclib compared with
letrozole combined with palbociclib in patients with estrogen receptor-positive, HER2-negative
locally-advanced or metastatic breast cancer
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YN ﬁﬂ'\ﬂﬁm"mqu;’jﬂqmm 10 918 1l 20 918 TuReunINg AN 2564

Total screened Randomized subjects (%) Screening failure (%)

8 9 8(88.89) 1(1111)
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20 14 12 (85.71) 2 (14.29)
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5.3 Second- or third-lines therapy, ER-positive, HER2-negative: W0O42312

Falpsanis (Eng): A Phase Il, randomized, open-label, multicenter study evaluating the efficacy
and safety of GDC-9545 compared with physician’s choice of endocrine monotherapy in patients
with previously treated ER-positive, HER2-negative locally-advanced or metastatic breast cancer

dl’ =S a o dl a % o o a o o
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Status: Tpfugilraudalunouiuani 2564

Total screened Randomized subjects (%) Screening failure (%)

6. Biliary tract cancer

6.1 First-line, advanced/metastatic or inoperable cholangiocarcinoma with FGFR2

gene fusions/translocations: PROOF

%’l@fﬁ?\m’w (Eng): Phase 3 multicenter, open-label, randomized, controlled study of oral
infragratinib versus gemcitabine with cisplatin in subjects with advanced/metastatic or
inoperable cholangiocarcinoma with FGFR2 gene fusions/translocations

FolAsanis (Ing): NN9RNEARETT LR 3 wUUgN AHuntsluaugIdeuael i IWalNn1eiNEI
wardnguatuand uFugnfuinaftulTeumauduaanlanidusaniuendananfiulu
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Status: nnaatafugilaadndaniasanig

Total screened Randomized subjects (%) Screening failure (%)

10 1 8 (72.72) 3(27.28)
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2 12 1(833) 11(9167)
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6.2 First-line, locally-advanced/metastatic/recurrent unresectable intrahepatic
cholangiocarcinoma, FGFR2-positive: TAS-120

Fnlmsanis (Eng): A phase 3, open-label, randomized study of futibatinib versus
gemcitabine-cisplatin chemotherapy as first-line treatment of patients with advanced
cholangiocarcinoma harboring FGFR2 gene rearrangements
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Total screened Randomized subjects (%) Screening failure (%)

7. Esophageal cancer
7.1 Unresectable locally-advanced esophageal squamous cell carcinoma
7.1.1 Unresectable, following definitive concurrent chemoradiotherapy: Skyscraper07
Falaranis (Eng): A phase Ill, randomized, double-blind, placebo-controlled study of
atezolizumab with or without tiragolumab (anti-TIGIT antibody) in patients with unresectable
esophageal squamous cell carcinoma whose cancers have not progressed following definitive
concurrent chemoradiotherapy
Galpganig (lng): neAnunddusrasy 3 wuudu Untadayansaasdu aAcuausAqsanaan
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Total screened Randomized subjects (%) Screening failure (%)

2 2 0(0.00) 2(100.00)
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8 8 5 (62.50) 3(37.50)
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7.1.2 First-line, unresectable locally-advanced: SkyscraperO8

Talaranas (Eng): A phase Ill, randomized, double-blind, placebo-controlled study of
atezolizumab with or without tiragolumab (anti-TIGIT antibody), in patients with unresectable
locally-advanced esophageal squamous cell carcinoma

dll =X a o tﬂl a ¥ z// ¥ % dl
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Status: Ypiugilasudalumeaungaania 2564

Total screened Randomized subjects (%) Screening failure (%)

7.2. Advanced/metastatic esophageal squamous cell carcinoma: TalLios

%’l@fﬂ?dmg‘ (Eng): A 3-arm, randomized, blinded, active-controlled, phase Il study of
RO7121661, a PD1-TIM3 bispecific antibody and RO7247669, a PD1-LAG3 bispecific
antibody, compared with nivolumab in participants with advanced or metastatic squamous
cell carcinoma of the esophagus
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Total screened Randomized subjects (%) Screening failure (%)

6 5 3(60.00) 2 (40.00)
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15 1 5 (45.45) 6 (54.54)
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8. Solid Tumor
8.1 Unresectable/metastatic neoplasms: CP-MGD013-01
Falarenis (Eng): A phase 1, first-in-human, open-label, dose escalation study of MGDO013,
a bispecific DART® protein binding PD-1 and LAG-3 in patients with unresectable or metastatic
neoplasms
dll =S a o A=l| dl o a z// a v o
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Status: TpFugilaudalunouusieu 2564

Total screened Randomized subjects (%) Screening failure (%)

8.2 Locally-advanced/unresectable/metastatic, HER2- or HERS3-positive solid tumor:
DESTINY PanTumor02

%’éfﬂﬁ‘dﬂﬁ? (Eng): A phase Il, multicenter, open-label study to evaluate the efficacy and safety
of trastuzumab eruxtecan (T-DXd, DS-8201a) for the treatment of selected HER2-expressing
tumors
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Status: NnaTafugilaadndaniasanig

Total screened Randomized subjects (%) Screening failure (%)

4 4 3(75.00) 1(25.00)

UNELUE: Target™ A ANuauananddATIanz Cohort HER2+ breast cancer
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4 44 2 (4.55) 42(95.45)
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9. Locally-advanced/metastatic osteosarcoma: ESMMO

FolAanis (Eng): Phase Il, multi-center, open-lable, single-arm, study evaluating the efficacy
and safety of mycophenolate mofetil in patient with high grade locally-advanced or
metastatic osteosarcoma
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Total screened

Randomized subjects (%)

Screening failure (%)

27 : 1 1(100.00) : 0(0.00)
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Pembrolizumab plus chemotherapy versus chemotherapy
alone for first-line treatment of advanced oesophageal
cancer (KEYNOTE-590): a randomised, placebo-controlled,
phase 3 study

Jong-Mu Sun, Lin Shen, Manish A Shah, Peter Enzinger, Antoine Adenis, Toshihiko Doi, Takashi Kojima, Jean-Philippe Metges, Zhigang Li,
Sung-Bae Kim, Byoung Chul Cho, Wasat Mansoor, Shau-Hsuan Li, Patrapim Sunpaweravong, Maria Alsina Maqueda, Eray Goekkurt, Hiroki Hara,
Luis Antunes, Christos Fountzilas, Akihito Tsuji, Victor Castro Oliden, Qi Liu, Sukrut Shah, Pooja Bhagia, Ken Kato, on behalf of the KEYNOTE-590
Investigators™

Summary

Background First-line therapy for advanced oesophageal cancer is currently limited to fluoropyrimidine plus platinum-
based chemotherapy. We aimed to evaluate the antitumour activity of pembrolizumab plus chemotherapy versus
chemotherapy alone as first-line treatment in advanced oesophageal cancer and Siewert type 1 gastro-oesophageal
junction cancer.

Methods We did a randomised, placebo-controlled, double-blind, phase 3 study across 168 medical centres in 26 countries.
Patients aged 18 years or older with previously untreated, histologically or cytologically confirmed, locally advanced,
unresectable or metastatic oesophageal cancer or Siewert type 1 gastro-oesophageal junction cancer (regardless of PD-L1
status), measurable disease per Response Evaluation Criteria in Solid Tumors version 1.1, and Eastern Cooperative
Oncology Group performance status of 0-1, were randomly assigned (1:1) to intravenous pembrolizumab 200 mg or
placebo, plus 5-fluorouracil and cisplatin (chemotherapy), once every 3 weeks for up to 35 cycles. Randomisation was
stratified by geographical region, histology, and performance status. Patients, investigators, and site staff were masked to
group assignment and PD-L1 biomarker status. Primary endpoints were overall survival in patients with oesophageal
squamous cell carcinoma and PD-L1 combined positive score (CPS) of 10 or more, and overall survival and progression-
free survival in patients with oesophageal squamous cell carcinoma, PD-L1 CPS of 10 or more, and in all randomised
patients. This trial is registered with ClinicalTrials.gov, NCT03189719, and is closed to recruitment.

Findings Between July 25, 2017, and June 3, 2019, 1020 patients were screened and 749 were enrolled and randomly
assigned to pembrolizumab plus chemotherapy (n=373 [50%]) or placebo plus chemotherapy (n=376 [50%)]). At the first
interim analysis (median follow-up of 22-6 months), pembrolizumab plus chemotherapy was superior to placebo plus
chemotherapy for overall survival in patients with oesophageal squamous cell carcinoma and PD-L1 CPS of 10 or more
(median 13-9 months vs 8-8 months; hazard ratio 0-57 [95% CI 0-43-0-75]; p<0-0001), oesophageal squamous cell
carcinoma (12-6 months vs 9-8 months; 0-72 [0-60-0-88]; p=0-0006), PD-L1 CPS of 10 or more (13-5 months vs
9-4 months; 0-62 [0-49-0-78]; p<0-0001), and in all randomised patients (12-4 months vs9-8 months; 0-73 [0-62-0- 86];
P<0-0001). Pembrolizumab plus chemotherapy was superior to placebo plus chemotherapy for progression-free survival
in patients with oesophageal squamous cell carcinoma (6-3 months vs 5-8 months; 0- 65 [0-54-0-78]; p<0-0001), PD-L1
CPS of 10 or more (7-5 months vs 5-5 months; 0-51[0-41-0- 65]; p<0-0001), and in all randomised patients (6-3 months
vs 5-8 months; 0- 65 [0-55-0-76]; p<0-0001). Treatment-related adverse events of grade 3 or higher occurred in 266 (72%)
patients in the pembrolizumab plus chemotherapy group versus 250 (68%) in the placebo plus chemotherapy group.

Interpretation Compared with placebo plus chemotherapy, pembrolizumab plus chemotherapy improved overall
survival in patients with previously untreated, advanced oesophageal squamous cell carcinoma and PD-L1 CPS of 10
or more, and overall survival and progression-free survival in patients with oesophageal squamous cell carcinoma,
PD-L1 CPS of 10 or more, and in all randomised patients regardless of histology, and had a manageable safety profile
in the total as-treated population.

Funding Merck Sharp & Dohme.
Copyright © 2021 Elsevier Ltd. All rights reserved.
Introduction cancer. Combination fluoropyrimidine plus platinum-

No single standard-of-care therapy has yet been approved  based chemotherapy, most commonly oxaliplatin or
for patients with treatment-naive advanced oesophageal cisplatin, is recommended as first-line treatment for

www.thelancet.com Vol 398 August 28, 2021
Downloaded for Anonymous User (n/a) at Prince of Songkla University from ClinicalKey.com by Elsevier on January 21,
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.
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Clinical and Immunologic Responses to a B-Cell Epitope ' ®
Vaccine in Patients with HER2/neu-Overexpressing ke
Advanced Gastric Cancer—Results from Phase Ib Trial

IMU.ACS.001 ;e

Ursula Wiedermann', Erika Garner-Spitzer', Yee Chao?, Marina Maglakelidze®, lurie Bulat?,
Arunee Dechaphunkul®, Wichit Arpornwirat®, Chaiyut Charoentum’, Chia-Jui Yen®,

Thomas Cheung Yau®, Suebpong Tanasanvimon'®, Jedzada Maneechavakajorn,

Aumkhae Sookprasert'?, Li-Yuan Bai'®, Wen-Chi Chou', Teerapat Ungtrakul'®, Mirjana Drinic,
Joshua Tobias', Christoph C. Zielinski'®, Leslie Chong", Nicholas J. Ede", Mark T. Marino", and

Anthony J. Good"”

Purpose: HER2/neu is overexpressed in up to 30% of gastro-
esophageal adenocarcinomas (GEA) and linked to poor progno-
sis. Recombinant mAbs to treat HER2/neu-overexpressing
cancers are effective with limitations, including resistance and
toxicity. Therefore, we developed a therapeutic B-cell epitope
vaccine (IMU-131/HER-Vaxx) consisting of three fused B-cell
epitopes from the HER2/neu extracellular domain coupled to
CRM197 and adjuvanted with Montanide. This phase Ib study aimed
to evaluate the optimal/safe dose leading to immunogenicity and
clinical responses (https//clinicaltrials.gov/ct2/show/NCT02795988).

Patients and Methods: A total of 14 patients with HER2/neu-
overexpressing GEA were enrolled, and dose escalation (10, 30,
50 pg) was performed in three cohorts (C). Immunogenicity
was evaluated by HER2-specific Abs and cellular responses, clinical
responses by CT scans according to RECIST version 1.1.

Results: IMU-131 was safe without vaccine-related signifi-
cant local/systemic reactions or serious adverse events. A

Introduction

EGFR HER2 is overexpressed in many epithelial tumors, for
example, subsets of breast, gastroesophageal, ovarian, colorectal, and
lung cancers, and this is associated with an aggressive phenotype and
poor patient outcome (1). HER2 receptor dimerizes with other HER
family members, which activates several downstream signaling path-
ways that are crucial for cell proliferation, survival, and differentia-

TInstitute of Specific Prophylaxis and Tropical Medicine, Center of Pathophys-
iology, Infectiology and Immunology, Medical University of Vienna, Vienna,
Austria. “Department of Oncology, Taipei Veterans General Hospital, Taipei,
Taiwan. >ARENSIA Exploratory Medicine LLC, Thilisi, Georgia. *ARENSIA Explor-
atory Medicine Research Unit, Institute of Oncology, Chisinau, Republic of
Moldova. °Department of Medicine, Songklanagarind Hospital, Prince of Songkla
University, Hat Yai, Thailand. SNCI, Bangkok, Thailand. “Maharaj Nakorn Chiang
Mai Hospital, Mueang Chiang Mai District, Thailand. ®National Cheng Kung
University, Tainan, Taiwan. °Department of Medicine, The University of Hong
Kong, Queen Mary Hospital, Hong Kong, Hong Kong. 10King Chulalongkorn
Memorial Hospital, Bangkok, Thailand. "Rajavithi Hospital, Bangkok, Thailand.
"2Srinagarind Hospital, Khon Kaen, Thailand. ®China Medical University Hospital,
Taichung City, Taiwan. Linkou Chang Gung Memorial Hospital, Taoyuan City,
Taiwan. "®Faculty of Medicine and Public Health, HRH Princess Chulabhorn

total of 11 of 14 patients were evaluable for changes in
tumor size and vaccine-specific immune responses. One
patient showed complete, 5 partial responses, and 4 stable
diseases as their best response. HER2-specific IgG levels
were dose dependent. In contrast to patients in C1 and C2,
all patients in C3 mounted substantial HER2-specific Ab levels.
In addition, cellular vaccine responses, such as Thl-biased
cytokine ratios and reduced regulatory T cell numbers, were
generated. Progression-free survival was prolonged in C3,
correlating with the vaccine-specific humoral and cellular
responses.

Conclusions: IMU-131 was well tolerated and safe. The induced
HER2-specific Abs and cellular responses were dose dependent and
correlated with clinical responses. The highest dose (50 pg) was
recommended for further evaluation in a phase II trial, with
chemotherapy + IMU-131 or chemotherapy alone, which is cur-
rently ongoing.

tion (2). Thus, HER?2 is a key therapeutic target for cancer treatment.
Use of trastuzumab, a mAb inhibiting HER2 activation, has dramat-
ically improved the prognosis for HER2-amplified advanced breast
cancers with prolonged survival of both early-stage and metastatic
patients (3). Gastroesophageal adenocarcinoma (GEA) is the fifth
most frequent tumor worldwide with highest rates in Asia and HER2
overexpression ranging from 7% to 34% (4). A study in patients with
GEA investigating treatment with 5-fluorouracil (or capecitabine) plus

College of Medical Science, Bangkok, Thailand. ®Central European Cooperative
Oncology Group, Vienna, Austria. Imugene Limited, Sydney, Australia.

Note: Supplementary data for this article are available at Clinical Cancer
Research Online (http://clincancerres.aacrjournals.org/).
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Phase Il, Randomized Study of Spartalizumab (PDROO1), ®

an Anti-PD-1 Antibody, versus Chemotherapy in Patients ke

h for

with Recurrent/Metastatic Nasopharyngeal Cancer

Caroline Even', Hung-Ming Wang?, Shau-Hsuan Li%, Roger K-C Ngan*, Arunee Dechaphunkul®, Li Zhang®,
Chia-Jui Yen’, Po Chung Chan®, Somvilai Chakrabandhu®, Brigette B.Y. Ma'®, Suebpong Tanasanvimon',
Victor H.F. Lee™, Pei-Jen Lou®™, Zujun Li', Alexander I. Spira™®, Ammar Sukari'®, Joél Guigay",

Steven McCune'®, Juan Gonzalez-Maffe', Sebastian Szpakowski?®, Yao Yao?', Hongzi Liang?,
Jennifer Mataraza?®, Romain Séchaud??, Luigi Manenti?®, and Darren W-T. Lim?*

Purpose: No standard treatment exists for platinum-refracto-
ry, recurrent/metastatic nasopharyngeal cancer (NPC). This
phase II study (NCT02605967) evaluated progression-free sur-
vival (PES) of spartalizumab, an antiprogrammed cell death
protein-1 (PD-1) monoclonal antibody, versus chemotherapy,
in NPC.

Patients and Methods: Patients with nonkeratinizing recurrent/
metastatic NPC who progressed on/after platinum-based chemo-
therapy were enrolled. Spartalizumab was dosed 400 mg once every
4 weeks, and chemotherapy was received per investigator’s choice.

Results: Patients were randomized to receive either spartalizu-
mab (82 patients) or chemotherapy (40 patients). The most com-
mon spartalizumab treatment-related adverse events were fatigue
(10.3%) and pruritus (9.3%). Median PFS in the spartalizumab arm

Introduction

Nasopharyngeal carcinoma (NPC) is a form of head and neck
cancer that usually develops around the ostium of the eustachian tube
in the lateral wall of the nasopharynx (1). The World Health Orga-
nization classifies NPC histologically into several subtypes. Type 1,
keratinizing squamous cell carcinoma, consists of well-differentiated
cells that produce keratin, whereas type 2 is nonkeratinizing carcino-
ma, differentiated or undifferentiated and does not produce keratin.
Type 3, basaloid squamous cell carcinoma, is also nonkeratinizing and

Medical Oncology, Gustave Roussy, Villejuif, France. 2Department of Internal
Medicine, Chang Gung Memorial Hospital at Linkou, Taoyuan, Taiwan.
3Department of Hematology-Oncology, Chang Gung Memorial Hospital,
Kaohsiung, Taiwan. “Department of Clinical Oncology, Queen Elizabeth
Hospital, Hong Kong. °Unit of Medical Oncology, Prince of Songkla University,
Songkhla, Thailand. ®Department of Medical Oncology, Sun Yat-sen University
Cancer Center, Guangzhou, China. "Department of Oncology, National Cheng
Kung University Hospital, College of Medicine, National Cheng Kung University,
Tainan City, Taiwan. 8Department of Clinical Oncology, Tuen Mun Hospital, Hong
Kong. °Division of Radiation Oncology, Maharaj Nakorn Chiang Mai Hospital,
Chiang Mai, Thailand. '°State Key Laboratory of Translational Oncology,
Department of Clinical Oncology, The Chinese University of Hong Kong, Hong
Kong. "Department of Internal Medicine, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand. ?Department of Clinical Oncology, Queen Mary
Hospital, Hong Kong. ™Department of Otolaryngology, National Taiwan
University Hospital, Taipei City, Taiwan. “Laura and Isaac Perlmutter Cancer
Center, NYU Langone Health, New York, New York. °Medical Oncology, Virginia
Cancer Specialists, Fairfax, Virginia. '®Department of Oncology, Karmanos
Cancer Institute, Detroit, Michigan. "Medical Oncology Department, Centre
Antoine Lacassagne, FHU OncoAge, Université Cote d’Azur, Nice, France.
®Medical Oncology, Wellstar Health System, Marietta, Georgia. '°Novartis

was 1.9 months versus 6.6 months in the chemotherapy arm
(P = 0.915). The overall response rate in the spartalizumab arm
was 17.1% versus 35.0% in the chemotherapy arm. Median duration
of response was 10.2 versus 5.7 months in the spartalizumab versus
chemotherapy arms, respectively. Median overall survival was 25.2
and 15.5 months in the spartalizumab and chemotherapy arms,
respectively. Tumor RNA sequencing showed a correlation between
response to spartalizumab and IFNy, LAG-3, and TIM-3 gene
expression.

Conclusions: Spartalizumab demonstrated a safety profile con-
sistent with other anti-PD-1 antibodies. The primary endpoint of
median PFS was not met; however, median overall survival and
median duration of response were longer with spartalizumab
compared with chemotherapy.

characterized by less differentiated cell types (2, 3). The association
with Epstein-Barr virus (EBV) makes NPC distinct from other head
and neck cancers; type 2 and type 3 NPCs are EBV-associated, whereas
EBV infection is generally absent in type 1 (1). Although rare on a
global scale, NPC is a leading form of cancer in Southeast Asia and
Southern China, where the prevalence rate is 25 to 50 cases per 100,000
people (4).

Approximately 70% of patients with newly diagnosed NPCs present
with locally advanced disease; for these patients, platinum-based
chemoradiotherapy (CRT) has become the standard of care (5).

Pharmaceuticals Corporation, Basel, Switzerland. 2°Oncology Translational
Research, Novartis Institutes for BioMedical Research, Cambridge,
Massachusetts. 2'Translational Clinical Oncology, Novartis Institutes for
BioMedical Research, Shanghai, China. 2Novartis Institutes for BioMedical
Research, Basel, Switzerland. *Novartis Pharmaceuticals Corporation, East
Hanover, New Jersey. 2*Division of Medical Oncology, National Cancer Centre
Singapore, Singapore.

Note: Supplementary data for this article are available at Clinical Cancer
Research Online (http://clincancerres.aacrjournals.org/).
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2. Management of common cancer for internist : N1TUT7818 Core lecture
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pSail 37 109977 9NeAeangsunmeusislszinalne Fufl 30 AANAN 2564 1941 08.30-09.45 U.

11. Breakthroughs in internal medicine 2021 (part 1) : Oncology 91uilszguagnislszand p¥adt 37
o9 TIneAaangsunnduvilszimalneg i 30 AANAN 2564 19A1 13.45-13.54 .
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NUNAINY1AYAIVAWATUNST ﬂ‘s\i‘Vl 36 (Interconnectedness for sustainable health care) au‘w 5 &9NNAN 2564
1381 15.00-15.45 1.

5. Oncologic emergencies : Intensive course for resident 1 #1uFuunneldnu/unndilszatinu
o etz 1 a11N3 e IANAnS d14 12 ARszUNNEANART AvNANENABAATLATUNS FuT 28 AwnAN 2564
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7. Basic chemotherapy 9181311 Clinical otorhinolaryngology | mn@lmﬂiymﬁuﬂumm@;q ANUINYANARS
NITUANEARTN U YRIaRATAUNIA a1213T7T8M AR WIRNTNEN AMUTULNNEANART NUITNLVALAIVATUATUNT
Fufl 22 FunAn 2564 1987 08.00-09.00 1.
8. Common oncologic emergency: diagnosis and management : N19U7981¢l Core lecture AnFuunngl
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